Introduction
Xanthogranulomatous cholecystitis (XGC) is an uncommon inflammatory disease of the gallbladder characterized by the infil-The US findings used for the diagnosis were presence of gallstone and bile sludge, pericholecystic fluid and thickness of the gallbladder wall. Thickening of the gallbladder wall was considered abnormal if it exceeded 3 mm to Kim et al. 6 The CT feature used for the diagnosis were presence of gallstones; increased thickness of the gallbladder wall (>3mm), loss of interface between the gallbladder and the liver; pericholecystic fluid; and choledocholithiasis. In one patient, a MRI study was made because of suspected gallbladder carcinoma in CT appearance.
The gallbladder was fixed with 10% formalin and specimens were stained with H and E. Descriptive statistics were used to describe the features of the data in our study.
Results
The clinical symptoms were right hypochondrial pain in 19 (79%) patients, nausea in 15(62%) icteric sclera in three (12%), and fever in two (8%). Main signs included positive Murphy's sign, palpable mass in the right upper quadrant and yellow skin were found in 17 (70%), 24 (100%) and three (12%) patients.
may have an important role in the pathogenesis, since they appear to be present in most patients. 3 The clinical and laboratory findings of cases with XGC are similar to those of acute or chronic cholecystitis. 4 The major intraoperative findings are frequently characterized by thickening of the gallbladder wall, tumour-like mass and adherence of the gallbladder to adjacent organs. 5 Patients with XGC are frequently misdiagnosed with imaging studies and even during the operation as having carcinoma of the gallbladder.
The aim of this study is to evaluate preand intraoperative findings of XGC and to remind it in difficult cholecystectomy patients.
Patients and methods
Twenty four histologically confirmed cases of XGC were identified from the retrospective analysis of the patient records of 749 cholecystectomy operations over a period of 7 years (January 2000-April 2007). The study included 14 female and 10 male (male/female ratio 1:1.4) having a mean age of 53 years (range, 32-68 years).
The clinical presentation, laboratory and radiological findings, surgical findings, histopathological characteristics, morbidity and mortality were investigated from the surgeon's registry.
All patients underwent preoparative ultrasound examination with 3 MHz transabdominal probe (General Electric Logic5 Pro, Milwaukee, Wisconsin, USA). CT examination was performed for 6 patients with Toshiba spiral CT Asteion. A standard abdominal MRI protocol was employed to one patient. All images were acquired using on 1.5 Tesla MR units. MR studies were performed on a 1.5 T unit (Achieva; Philips Medical Systems, Eindhoven, The Netherlands). of the pancreas in one), hydrops of the gallbladder in two (carcinoma of the pancreas in one patient and enlarged gallbladder with a stone impacted in Hartmann's pouch in one), and tumoural mass of the gallbladder in two patients ( Figure 3 ). The gallbladder stones were found in all patients. Furthermore, the frozen section was performed in one patient and malignancy was not found. The surgical treatment was elective open cholecystectomy in 23 (95.8%) patients and laparoscopic cholecystectomy (LC) in one (4.2%) patient. In one patient, who could not rule out the possibility of Laboratory tests were within normal ranges except leucocytosis in five patients (>12.000/µl), elevated ALT-AST and biluribin levels were found in three patients in each group.
Preoperative US for 24 patients revealed gallstone in 23 (96%) patients, pericholecystic fluid in five (20%), bile sludge in two (8%), polyp of gallbladder in one (4%), and tumour of gallbladder in one (4%) patient. The gallbladder was thickened (>3mm) in ten (41.6%) patients. Upper abdominal CT was performed in six (25%) patients. CT revealed hydrops of gallbladder in two (33.3%) patients (Figure 1) , carcinoma of the pancreas also in two (33.3%) patients, pericholecystic abscess in one and one carcinoma of gallbladder. Thickening of the gallbladder wall was seen, more than 3 mm thick, in six patients. MRI showed suspected gallbladder cancer involving the liver in one patient (Figure 2A-B) .
The intraoperative findings were as follows: chronic cholecystitis in 13 (54%), adhesions of the gallbladder to adjacent organs in four (adhesions to the transverse colon in two patients, the duodenohepatic ligament in one, and fundus of the gallbladder to abdominal wall in one), emphysematous gallbladder in three (perforation of the gallbladder in two patient and carcinoma 
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ulcers in three (12%). In addition four (16%) patients had lymphadenopathy which showed reactive lymphadenitis.
Discussion
XGC was previously described as an uncommon form of chronic cholecystitis. 7 Christensen AH and Ishak KG initially described it as a pseudotumour with destructive type of gallbladder inflammation, pericholecystic infiltration, hepatic involvement and lymphadenopathy. In 1981 the term xanthogranulomatous cholecystitis was proposed in a review of 40 cases collected over a 10-year period. 2 Even though the number of published cases is not large, XGC not as rare as gencarcinoma, cholecystectomy and wedge resection of adjacent liver was performed.
The postoperative complications were found in 7(29%) patients who included wound infection and pleural effusion in four and two patients, respectively. Acute renal failure developed in one patient with pancreas cancer. The average hospital stay time was 8 days (range, 3-22 days). No mortality was seen.
Histopathologically there were a focal or diffuse inflammatory process with xanthogranulomatous changes, histiocytosis and giant cells of foreign body in all patients (Figure 4-5) . The examination of specimen showed gallstones in 24 (100%) patients, presence of sludge in 13 (54.4%), thickening gallbladder wall (>5 mm) in 15 (62%), dysplasia in four (16%) and mucosal 
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Clinically, XGC does not have a typical presentation. Our patients were presented with right upper quadrant pain, nausea, fever, icterus and palpable mass; they are similar to acute or chronic cholecystitis. These clinical features are not specific for XGC and there was no difference between the patients with cholecystitis and gallbladder carcinoma. 11, 15 We noted that all of the patients with these symptoms required an elective surgical procedure at first presentation. The association of XGC with a perforated gallbladder, abscess formation, enterobiliary fistula and Mirizzi syndrome were supported by increasing series. 4, 16 In our series, these lesions were found in 16% patients. In one case, the adhesion of fundus to abdominal wall was considered as the potential of XGC for fistula formation. erally believed. 7 In the literature, the incidence of XGC is reported to be 0.7% to 13.2%. 8 Higher incidence was reported from the Eastern countries. [9] [10] [11] In our series, the incidence of XGC was 4% among 749 patients who were operated on gallstone. XGC mostly affects middle-aged women and old persons between 60-70 years. Similar to the previous reports the mean age was 63 years in our study. 12, 13 This suggests that age must be one of the significant factors in the development of the XGC. The male to female ratio range is from 2:1 to 1:2 in other series. 14 A study from India 12 reported a 1:9 male to female ratio while in our report male to female ratio was found 1:1.4. The different incidence of XGC may be due to misdiagnosis by clinicians. MR imaging did not differentiate XGC from gallbladder carcinoma.
In our series as in others reported in the literature, all patients had gallstones (100%), frequently sludge of bile (54%) or biliary obstruction (12%). 4 Its importance lies in the fact that gallstones can have an important role in the pathogenesis of XGC via extravasation of bile into the gallbladder wall. In contrary, in a series noted the presence of gallstone in only 85% of the XGC, which leads to the conclusion that the presence of gallstone is only an associated condition and not the cause of the inflammatory process. 21 The small ulcerations in the mucosa reported to be a precipitating factor in other studies. 7, 8 The extravasation of bile causes that fibrous reaction and scarring healing within the gallbladder wall, response due to thickening of the gallbladder wall. The ulcerations in the mucosa were found pathologically in 12% of our patients.
Open cholecystectomy is the first choice for XGC, either complete or partial. 14 In our series, single cholecystectomy was performed on 23 patients and cholecystectomy with partial hepatic wedge resection on one patient. LC may be contraindicated in XGC because of a high incidence of complications. According to the study carried by Guzmán-Valdivia G, LC was not completed due to difficulty in dissecting the gallbladder and converted into the open procedure in 80% of the patients diagnosed as XGC. 21 The necessity of radical surgery is not cleared with extra-gallbladder involvement. 4 The intraoperative frozen section or fine needle aspiration has been suggested to confirm the diagnosis of XGC. 9 The frozen section is valuable when there is no invasion of pericholecystic organs. In our series, the frozen section was used (negative result) in a case with an extensive invasion of liver. We believe it was not change the approach of surgeon. Nevertheless, in the patients with negative results, the radical The reported series support the existence of this comorbid factors seen in nearly 23% of patients. 4 Preoperative biochemical tests or imaging studies are not suggestive of XGC. 12 Neither the liver function abnormalities nor the tumour markers (CEA, CA-19.9) are suggestive of XGC, although Adachi et al. 17 argued that serum level of CA-19.9 may be elevated in both carcinoma and XGC patients. It has been reported that thickening of the gallbladder, adhesion to neighbouring tissues or organs were specific findings to XGC, although there are other series that it is difficult to differentiate XGC from other lesions. 18, 19 All these findings can be seen in acute cholecystitis; however, the presence of intramural lowattenuation nodules, preservation of mucosal lining and degree of enhancement of the gallbladder wall are suggestive of the XGC. 18 In our study none of the patients was diagnosed by radiologist as XGC with imaging findings. US misdiagnosed one case of XGC as carcinoma of the gallbladder (misdiagnose rate 4.3%), while CT misdiagnosed two cases of XGC as carcinoma (misdiagnose rate 33.3%). In this study, high misdiagnosis rate may be related to our insufficient experience for imaging findings of XGC. Chun et al. 18 concluded that a definitive diagnosis of gallbladder carcinoma is not possible with only imaging findings. In our study, thickening of the gallbladder wall was found in 24% and 46% patients with US and CT respectively. While thickening of the gallbladder wall was found in 62% of patients pathologically. This leads to the conclusion that thickening of the gallbladder wall in imaging findings itself is not a predictive factor in the diagnosis of XGC. Hatakenaka et al. 20 have demonstrated that MR imaging may play an important role in differentiating XGC from carcinoma in patients with a thickened gallbladder wall. In our series, surgery can be performed due to the coexistence of XGC and carcinoma of the gallbladder. On the other hand, studies report that the radical surgery may be associated with a high perioperative morbidity. 22 Although XGC is a benign disease, patients usually have a longer hospital stay with a postoperative complications. 4 In our study, complications occurred in 7(29%) patients including wound infection, pleural effusion and renal failure related to hepatorenal failure. Complications were reported including leakage of bile and bile peritonitis which largely related to the difficulty in cholecystectomy. 9 The complications are thus related more to the technical difficulty in stripping the gallbladder, the mode of the operation and the clinical condition of the patient than to the disease itself.
